Summary. Concentrations of cortisol were determined in pooled fluid of small (< 10 mm) and large (\ m=ge\ 
Introduction
Exogenous glucocorticoids prolong the reproductive cycles of cattle (Kanchev et al, 1976; Stoebel & Moberg, 1982) and rats (Smith et al, 1971; Ramaley, 1976) . These inhibitory effects of exogenous glucocorticoids on reproductive function have been explained, in part, by direct gluco¬ corticoid inhibition of LH secretion on the anterior pituitary gland (Li & Wagner, 1983; Padmanabhan et al, 1983; Suter & Schwartz, 1985) . However, evidence for a direct inhibitory effect of glucocorticoids on ovarian follicular function also exists. Hsueh & Erickson (1978) reported that glucocorticoids inhibit FSH-induced aromatase activity by 50% in rat granulosa cells in vitro. It has also been shown that glucocorticoids can inhibit the FSH-induced increase in LH receptors of rat granulosa cells (Schoonmaker & Erickson, 1983) which is a critical step in the development of preovulatory follicles. Moreover, the presence of glucocorticoid receptors in homogenates of rat ovaries has been documented (Schreiber et al, 1982) and provides further support for direct effects of glucocorticoids on ovarian function. However, little direct evidence exists to support the notion that the fluctuating concentrations of glucocorticoids in peripheral blood during an oestrous cycle in rats (200-500 ng corticosterone/ml ; Raps et al, 1971; Buckingham et al, 1978)orcattle(3-15ngcortisol/ml; Garverickeía/., 1971; Swanson er /., 1972; Roussel et al, 1983) (Ireland et al, 1980) . Based on gross morphology of the uteri and ovaries, all cows were >20 days post partum. Pairs of ovaries were separated into three groups: early luteal (Days 1-10), mid-luteal , and late luteal (Ireland & Roche, 1982) and cortisol (Purchas et al, 1985) concen¬ trations. Cortisol binding globulin is destroyed in the procedure to measure cortisol in follicular fluid and so concentrations of cortisol reported are total cortisol. Respective intra-and inter-assay coefficients of variation were 12-9 and 20-3% for oestradiol, 7-2 and 11-2% for progesterone, 9-8 and 10-5% for androstenedione, and 2-2 and 13% for cortisol. Sensitivities of the oestradiol, progesterone, androstenedione and cortisol assays were 40,400, 300 and 420 pg/tube, respectively. Cross-reactivity of the cortisol antiserum with cortisone, corticosterone, progesterone, oestradiol-17ß and testosterone were 16, 3, < 1, < 1 and < 1%, respectively (Purchas et al, 1985) .
Experiment 2. Pairs of ovaries were obtained from 17 anovulatory beef cows that had suckled (average 23 + 2 days after parturition) as previously described (Spicer et al, 1986b 
Results

Experiment 1
Concentrations of cortisol in follicular fluid varied ( < 001) with stage of the oestrous cycle such that concentrations in large and small follicles were greatest during the early luteal phase (Table 1) . Small follicles, on average, had 11% greater concentrations of cortisol at all stages than did large follicles (P < 0-05).
Concentrations of progesterone in large follicles were highest during the early luteal phase and lowest during mid-luteal phase of the oestrous cycle (Table 1) . In contrast, concentrations of progesterone in small follicles were highest during the late luteal phase and lowest during the mid-luteal phase of the oestrous cycle. Small follicles had greater concentrations of progesterone Concentrations of cortisol in fluid of oestrogen-active and oestrogen-inactive follicles did not differ (P > 010; Table 2 ). Similarly, concentrations of androstenedione did not differ between active and inactive follicles (Table 2 ). In contrast, concentrations of oestradiol were 24-fold greater (P < 005) in active than inactive follicles, whereas concentrations of progesterone were 2-fold greater (P < 0-05) in inactive than active follicles. Also, binding capacity of hCG (LH) (Kanchev et al, 1976; Welsh & Johnson, 1981; Stoebel & Moberg, 1982; Echternkamp, 1984 Progesterone concentration > oestradiol concentration in follicular fluid.
Values are mean + s.e.m.
*Significantly different from value for inactive cows (P < 005).
In the present study, the concentrations of cortisol in pooled fluid of small follicles from cyclic cows were greater than in large follicles. Since a cortisol binding globulin has been found in pig follicular fluid and its binding capacity decreases with increased follicular size (Mahajan & Little, 1978; Mahajan et al, 1980) , perhaps small follicles contain a greater concentration of cortisol binding globulin than do large follicles thereby sequestering serum-derived glucocorticoids. In vitro, high concentrations of glucocorticoids have been shown to inhibit FSH-induced aromatase activity and stimulate FSH-induced progesterone production in rat granulosa cells (Hsueh & Erickson, 1978; Adashi et al, 1981; Schoonmaker & Erickson, 1983) . Thus, greater concentrations of cortisol and progesterone and lower concentrations of oestradiol in small than in large follicles are consistent with previous in-vitro studies. However, only the correlation between cortisol and androstenedione concentrations in follicular fluids approached significance in Exp. 1, suggesting that a relationship may exist between androstenedione and cortisol (and/or cortisol-binding globulin) in cyclic cattle. Effects of glucocorticoids on follicular cell androgen production have not been evaluated in vitro. In contrast, no significant correlation existed between concentrations of cortisol and androstenedione in Exp. 2. Since concentrations of androstenedione decrease with an increase in follicular size both in cyclic and post-partum cattle (Ireland & Roche, 1982; Spicer et al, 1986a) , the difference between Exps 1 and 2 with regard to concentrations of cortisol and androstenedione in follicular fluid may be due, in part, to the fact that only large (average 11-13 mm) follicles were collected in Exp. 2. In addition, only total cortisol was measured in follicular fluid in the present study. Since unbound cortisol may be more physiologically relevant, further studies are needed to determine whether glucocorticoids affect thecal/granulosa cell androgen production, and to determine the relationship between cortisol-binding globulin and follicular androgen production.
To evaluate more thoroughly the relationship between concentrations of cortisol in follicular fluid and steroidogenic capacity of individual follicles, the largest follicles from 17 post-partum cows were assessed for steroid concentrations and the number of gonadotrophin binding sites. Oestrogen-active follicles had several-fold greater concentrations of oestradiol and greater binding capacity of hCG (LH) than did oestrogen-inactive follicles. However, concentrations of cortisol in the two types of follicles did not differ. Glucocorticoids have been shown to inhibit FSH-induced increases in LH receptors of rat granulosa cells (Schoonmaker & Erickson, 1983) (Schoonmaker & Erickson, 1983) , perhaps normally fluctuating levels of glucocorticoids in fol¬ licular fluid play no active role in follicular differentiation in vivo. This suggestion is supported by the fact that most (>90%) serum glucocorticoids are bound to cortisol-binding globulin (Daughaday, 1967; Forest & Pugeat, 1981 (Li & Wagner, 1983; Padmanabhan et al, 1983; Suter & Schwartz, 1985) and/or ovarian oestradiol production (Hsueh & Erickson, 1978; Adashi et al, 1981; Schoonmaker & Erickson, 1983) .
In the cyclic cattle of Exp. 1, concentrations of cortisol were significantly greater in small (5-9-9 mm) than large (> 10 mm) follicles. However, when evaluating the largest follicle of postpartum cattle in Exp. 2, there was a significant positive correlation between follicular size and cortisol concentrations. The reason for the difference between Exps 1 and 2 in regard to follicular size and cortisol concentrations is unclear but may be explained, in part, by the difference in size of follicles collected in the two experiments.
Collectively, the results of the present studies indicate that, in the face of dramatic changes (2-24-fold) in concentrations of oestradiol in follicular fluid, concentrations of cortisol in follicular fluid remain relatively stable (12-20 ng/ml). Since low concentrations of cortisol are present in the follicular fluid (present study) and high levels of cortisol are needed to elicit maximal responses to granulosa cells in vitro (Hsueh & Erickson, 1978; Adashi et al, 1981) , we suggest that normally fluctuating concentrations of cortisol in follicular fluid of cattle play no active role in differentiated functions of follicles in vivo.
